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£ TflHMW * A m B Wffl^fflj*. A £$^&5£^[P(S-co-Cat)], P 




g+M=Fe, Co; X-Cl; R 1 , R 2 > R 3 > R 4 #H, Me, Tr , 'Bugt 
ttft-*h n = 0~4, Crt*4=*«L+ttKfl^*flM^f»*WEttifc'&'*. 

flHfc#Jtt*l*i±S»'Fi 
l). iW»5Sfft(KllH# 




&7?& 0.1~0.2mol M^HM&SII 0.05~0.1mol JtlliBI 8-10 



ftiQMM. 10-12 'MtfJS, MA 200~400ml ^c4 I , lPAa*Wfctttt#«S*tt. 
Z.ft¥%. N-ft£g^R, i** 30.0-84.3%; £1 50~200ml 

¥^^^^JJnA N-*$£S5f R 0.05~0.2mol.*n ZnCl 2 0.05~O.2mol, M,H^.~fE 

m 5-8 <Ntf, *tf»Afiftfctttt***+. «-**«UI. T/1**8^*S¥ 

*$^^^EltS# i** 25.2-70.9%; 

2) i*^BttWI^*i!ittilH 

K20~30ml3B*fB [ **M. ¥$0.5~lml, 0.8-1. 5ml 2.6- "ZJt 
Srtt^6.1~11.4mmol^MT^#SlS3-4^, 0rtifJt&ffi&. &«, tit« 
ffl«#«tfc3: 1 «£ttjEB#itL¥8»^JMtt*. **3E*ft^i 
&3.8~5.<hnmoli£#.ERtt-£$N 8.3-lQ.9mmol jft^*5? R. l-2ml ¥®» iP 
Aill 20-30ml Sttfttk 10: 1 fcnftPT 



42.3%~80.4%; 

3) ^xt*fi**^fs*HWBJ±a^iiflift*itt«i* 




flllftiffJttftll^Xfl^&Wftlftnfty^ftTatTs Bl 30~40ml 29 
»****MW. ^»»SIK#^ia**-*<fe«c***-«ifctt« 1.05: 

1 1.5-3 *Bt. JP3EB»tB:*iiJH#»*. # 

fflIEB^ft&3-5#;, He^f*. ^^92-96%; 
4) «^ "ft^" flMfcWttlW* 

S3E*3E**#"F, ftlHrft'&SSltt "3Us" <£«J 2-10mmol, 
*Z.» 5-10ml, flHR-#Tl* 0.3-0.5g,^^^AflJ 30~50ml ¥*4»«* 
#43, $J5# 80rtt*» + *» 8-10 /Mft; *4P£S»,*'&. ±S«* 

50~100mK ¥*««ft*BWft¥*«*l«i- i^^^M^jAl/M = 500- 
2500> Z^0-50-C&&l'Mtt, ffl^ l%&geKJ¥0^#£ii:&&, * 



(MMAO)o 



1995 ^tttlf iH^^ Wl* Ai* 6 **.-^^^^!* » B£* A Aft 

Atfir-Stt&S. — *AA*£. Brookhart 3£A£U£ Du Pont (J. Am. Chem. 
Soc 120 4049 (1998), WO98/30612, w098/27124) ft Gibson ^AMR BP 
(Chem Commun.849.1998,W099/12981) BftXt3a«Wt«WtB#*tt(i«. 

+a*5pjooi2i82M^T*A u nM n mm&MMmm* 

«t««*ttl*4WH* A B A £$&i££*[P(S-co-Cat)], 

p s***z,*. Cat** flUfc^J- A# 



tt#»PTi 




g*M=Fe, Co; X = C1; R*> R 2 > R 3 » R 4 *H, Me, Tr , 'Bug* 
Cat i4H*«4»ttK#^« M Jff#jatt«tt(fc*fc» »+RWXttt 

(MMAO)s££^.^i8o 
l). *&££BcttlM* 




0.1~0.2mol 5FP»ft»*8W«fe»« 0.05~0.1mol MlUifi 8-10 *Bt, *- 
£D#tg 10-12 'httJg, MA 200~400ml zK^. JpAftWfctttt**SWtt. 
Z»tf*ft. JtfiWM** i** 30.0-84.30/c. ^200ml 

^^^J^JinA n-%®mm 0.05~0.2mol IP ZnCl 2 0.05-0.2mol, fiWf @ 

JS«ff*«» 4-»«*^R. i** 25.2-70.9o/oo 



2) ■^*4 w *MS*BttW 3 »SlH*E#tti|!|# 

#20~30ml3E*¥S***U- 0.5~lml, £R 0.8-1 .5ml Jg 2.6-~£Bfc 
SHt«6.1-11.4iiiniol«Sfi r F«#&S3-4^. tfmKftffi*. i±*» 

IR 3.8~5.0mmol ttMlgft**. 8.3-1 0.9mmol l~2ml jn 

ASl20-30mlS^tfclO: 1 *WT . 

0^ 8-10 *B*. ff HJltfeR*.: 31*- BPfl^X»fi-3ERlB#. j** 



42.3%~80.4%o 

3) ^5i»fl**1^«HttJBi«**^ft*tt*l* 




«ib*J«IiW#«3E*5E*A*Mn«^*#Ta^. W 30~40ml eg 
l a**, 1-5-3 'Mtt, lta»«. iPiEB^«SttH#tt*. # 

ffiiEB^^3-5^, JCfiT*. i** 92-96%. 

«5E«5E**#T. &^W'J$£gSffJ tt ^)5" flMfcfcl 2-10mmol, 
*Z.ft 5~10ml, H*-*T» 0.3-0.5g,tt&i!3AiiJ 30-50ml ***** 

8otcm*»+#* 8~io /hut. ^SSM*.' -fcEwtf 

50~100mK **HHfcfllfc*U Al/M=500~2500. Z,*? 0-50 

2 6--#^S^K 0. 2mol mmmm& 0. lmol iO^M 8 /Ml*, *4P. tt 

*i2**jb. ma 4oomi tk+, ix\\£M.mmmMtm. z.«*. 

JfMMfift*. ft H-WW-2. JWMWK 18. 33g, J** 84. 3%. & 100ml 



¥%L%®M, Jn A N~^MS-2. 6--&m%&& 0. 084mol ft ZnCl 2 0. lmol, ft 
nmT»0m 5 /jMtf, «Aftfc{fcfft7ki&*+, #*W#Ui. Til* 

*MgS0 4 =Hi. XSMMB. m&Mtim 4-i»W*-2. 6--#«K 12. 92g, 

70. 9%. 

2-#TS^K 0. lmol in HJI-2-Tfc 0.05mol ftttlslft 10 /jMtf, ?HP, 

tts i6 <hntJS-> MA2oomrzK4 | , faAft*ufctttt**a*tt* zjepr. * 

'4««Jg*ffi*fll. # N- (2--¥£mtt£) -2-#TS^K 5. 35g, j*^ 52. 7%o U 
200ml ?**#iW. JP.A N-(2-¥IS^I)-2 #TS^JK 0. 2mol IP ZiiCl 2 
0.2m>l.ftn*lTJlP^®*8/hllt. ^iP> ffiAftfc4fctt*8F#4». #&W#UI, 

*K 24.89 g, 1**61.3%. 

2.6--EpS^K0. 12mol|Pl-^-2-iX^0.06molM[H|^9/jNB^, #*P, 
JJt* 10'httB, MA 300ml jtaAfi*lib<Att*ftSi*tt» £H^ft» * 
S«iejg«fiSIM# N-(2-Z.«l**)-2.6--¥**Bc 3.728,^* 32.8%, 
lU80ml JPAN-(2-Z.*PI»a)-2.6--¥**R0.05ii»l»ZnCl 1 

o. o5»i, *n«iTip*@* 7 *it. iiAaiufctt****. 

W*UI. 5E7KMgS0 4 T*, X£ftiJ3. *ffiH*#4-(2-Z.«f*S)-2.6-- 
¥S^JK2.77g, /**29.3%. 

2. 6--^P5**K 0. lmol ft l-*-2-*B* 0. 05mol 10 <Ntf, # 

tf. IMi2>NtfJg. MA 300ml JnAaMlfttttt**fi*tt» 

Jtfi**Jg*JI**, * N-(2-Tiii$l)-2.6--#^i$K 4.09g,/** 
30. 0% o 61 50ml JHA N-(2-TSF3$g) "2. 6-- J*P«*R 0. 05mol 

ft ZnCl 2 0. 05nol, ft^ftTlP&lHiat 8 <hBt. #*P> «Attft«**«t. 

ft, £#W#UI. 55* MgS0 4 «, XfittttJg, «fiI«i>(MiP5j| 

g) -2. 6--#**l8c 3. 44g, 25. 2%. 



(21 30ml 5E*¥*A*«. 1ml 1.5ml 2.6--#PM*K» 

11.4mmol 2,6--Z,W&tt*ftfi»T«#&a 3 ^, *§&M£ltfe, 

jjha** 1 ?* 30mi, tmn^sm, &*. ufem&wfc& 3: 1 m 

£tt£3jty-l|L¥fc«***«l^ ■.#tt*t*#ft*3EKft'fr«f. * 5.0mmol 
WJERifc-MMIl 10.9mmol 2.*— #PM-4-W*£*IR. 2ml ¥KiPA3J 30ml 
«#$?tb 10: 1 tt4ti?fl£zfe7m4***> fltnUWTlHiaE 8 <|Mtf, - *j 

#^Xt^MW^3EKE^C3 6 H 47 N3 2.0.94g,^^80.4%. 

W 20ml 3E*¥#fc*M. 0.8ml fKftflMMN. 1.0ml 2-#TS^®*n 
7.6mmol 2,6--£m«B£££MT$#&J& 4 X, **S*Jlfe. 

2inA£ft^* 30mi, .aa*rfe«R:te. "'a*. fft«Ji strait 3: 1 m 

8.3mmol 2-#T*-4-(2-¥SM*$*)^, 1ml ¥WtaXa. 
20ml 10: l «-frtt¥«/ziOT« , *'fr«*+ > IWTH*iO 

<Ntt. tt*«MHttlil» **PttA. #**MfcS!ffJ-M&BE# CajI^.Ns 1.214g, 

7: ^*>H»»HI(»^^te*K#ttlW# 

W28ml3B*¥»***d. 0.5ml WWtXQHItM. 0.8ml 2.6--^^S^JBc 
fn6.1mmol2,6--Z i mSPtt^«^Tm#^3.5^, &&M^3tfe, 
*»^#IW. lnA*W^* 30ml, iMUfeWI, i±*»-tK«ffl«#«lt3« 

4.0mmol ^E#.3EKifc^» 8.74mmol 2.6-Z1 ¥$-4-(2-£SfWS);£]&, 1.5ml 
¥«JPAa25mlfi#jRtk 10: 'l IW 

1.35g, ^68.5%. 

K30nrtX*¥Sfc*fcl. 0.8ml ¥K*flMfcfcl. 1.0nd2.6--¥£*K*n 
7.6mmol2,6--r.itSltt«4SfiTa#&fi3^, ^M^Hfe, 

jua**?* 30mi, aajt&ffig. a*. w«fflttiwit3i it 

^WiEa^-m¥^^^fi^fH.^tt^r B ^W#MK^tl.^4.0mmol 
ig^SEBcifc^tlfl 8.72mmol 2.6-" Jlp3S-4-(2-TSM*$S)3:&» 1ml ¥®iP- 
A» 25ml Sttfttfc 10: l«^ttW-*¥««***+' IWTB* 



^$42.3%o 

*5B***&*«M^WN*T. ft 1.51mmol £Jfc 5 JffftlfrtiEtt 
CsA^siMHP 40ml DI9A>ti, iPA l.44mmol QjjC^-IMMflc. £UM 

# l.5 /hfft, ftliEB&ffi&fflGltttt*. #J8iEBttiJfe* 3 #c, K 

Sfli, EP# (^ 7 N 3 FeCl 2 0.908g, j*^ 97.4%. 

£3E*3E*&*ft*nft#»*#T. * 2.llmmol 5 J9HM*tiE 

# C 36 H 47 N 3l *§fc?^ 30ml E^m*, iPA 2.00mmol 5E*-*flitt, £fi 
«#3/jMtf, HPiEB^ifl:*lBH#»*, #ffiIEBffiife& 5 #c, 

X^T 1 ^. EP#C 36 H 47 N 3 CoCl 2 1.216g, ^93.7%. 

ttm.ttRlXma.'lto&ikft-f , ft 1.51mmol ^Sfi^J 6 #M&J&KjE 

# C 33 H 41 N 3 35ml Qftfttt't*. jtaA 1.44mmol mfr£-&itfr, M 

m&w 2 <hw, as**, jpjEB^«aH#»*. ^iEBttft* 4 

9C. *SH4t. BP#C 33 H 41 N 3 FeCl 2 0.835g, i** 95.8%. 

gis^i 12: *+w*j&mtoEti^mikA*ii$m* 

ttmo&RMi&ttte&WF* ft 2.27mmol ^ifctfd 7 JjfrftJ&faBZ 
ftC 34 H 43 N 3 ^ft?^ SSmlMl&Rt*. inA2.16mmol H*«&-*4fctt, £ 

fi«#3*nt, us**, jtajEB«5«c«ma#»*i #ffiiEB*fti>5 

9C. Ita^ift. BP#C 34 H 43 N 3 FeCl 2 1.232g, 1**92.0%. 

13: ^#.>h^saw^3i^^Mtti^w^ 

£3Eft3E*&»f*M^fl***#T, ft 2.00mmol 8 #t$iJ&6<JBE 

# C 36 H 47 N 3 femi 1 40ml 0fil£lft4 > , JJPA 1.90mmol 3cfr~%.il#, £M 
$#3/Mtf, E£fc*§> JnjEBj»«*UIH*»*. #/BiEB&ft& 5 #C. 
E£^H£. iP#C 36 H 47 N 3 CoCl 2 1.14g, ^^92.6%. 

«0Jl4: miAMM 

£3E*3E*&#T. ft lO.Ommol 9 ffift*ttftS60ttMtffcftl 
C 36 H 47 N 3 FeCl 2 , JnAfiJSOmlfiWgltfj^*. #*0A 10ml *Z.#|D 0.5g 

fSftr^TKI. ^SMff 80icilfi** + &fit io<hB*T» ^iPS^M. 



mitffl A^^ptS-co-Co-Ca^NsFeClj)], Fe ^*^J 0.088wt%o 

£^f[3E7K&#T, & 4.0mmol 10 SJ^MIWiW 

C 36 H 47 N 3 CoCl 2 „ JPAIIJ 30ml ^ ^faf^* , #iPA 8ml $Z/J$*Q 0.4g ffl 

itM Ai&^p[S-co-(o-C 36 H 47 N 3 CoCl 2 )], 0.247wt%. 

£^ft5£*&#T, 51 5.0mmol £5£ 11 
C 33 H 41 N 3 FeCl 2 , in \m 40ml Tlfelfo ¥3:* , #;&Q A 10ml :£Zi*fc*0 0i4g H 
&-#TIf, 80t:'ll^^f SjS9/J>fft, ^4PM^, ft 

4, ±M^&J8lEB&ffi&, #fflIEB&}fc& 4 EP## 

ifcW A p[S-co-(o-C 33 H 41 N 3 FeCl 2 )], ill^^*^ 0.172wt%. 

£3Gg,5Ezk&#T, M 2.0mmol £51 12 ftm^SgafKjfgttftJ 
C 34 H 43 N 3 FeCl 2 , iPAlO 30ml ^ffj*?^*, tfJPA 5ml 0.3g <Pt 

n.-^rm, n^Mif 8o-ciiM7X^+^iS8/jNBt, ^*PM^?a, ft 

ftM A p[S-co(o-C 34 H 43 N 3 FeCl 2 )], Si^^^i^J 0.407wt%o 

£3EfHJE*&#T, & 7.0mmol £51 13 ftM^&gS MttfrJ 
C 36 H 47 N 3 CoCl 2 , iPA2J 40ml l 1 *! ft ¥ $ 4" , #*PA 9ml :££:J$*Q 0.4g ffi 

flttflJ A p[S-co-(o-C 36 H 47 N 3 CoCl 2 )], Il^ft^*^ 0.41 lwt%„ 
&)fi0)19t Zifclte 

55fl^^^#T» £ 200ml SfcafijSHIS + JnA 50ml SHilA 
Z.#n#. £$#TftMPA 2ml 2.2M 

ft 0.127g 6WSfe0>J H 0riH#ttflHMPJ A p[S-co-(o-C 36 H 47 N 3 FeCl 2 )]W 
¥***.*-fr&fiET 0°CT^ 1 /hut. ffi* lK4MMZ.***»±fi 
IS, *]JH***4«1*» Z.»»ft* 3 fc, #^ AO-CXttm 24 *Bl, 
#«^«8.04g. $rtt&^ 4.02X10 6 g PE/molFe. hrc 



SEfcSEJfcfcfrT. ft 200ml &&&JkU*ti\A 100ml ftffiilA 
Z»i»n#» ««#T«*lPA 1.14ml fcftfc 2.2M ft ¥gfSft&ft¥3:& 
0.0226g ffj£fife#J 15 mftJ&lttfiHM A p[S-co-( 0 -C 36 H 47 N 3 CoCl 2 )] 
Ht^fiS^ SOrfjte 1 *Bt. ffl^ 1^ 
- . —#±R&, «FJW#*^*34*. Z.»**3*. #^ 40rK£T$ 24 * 
Itf, 0. 57g, {Kft**£ 5. 7X10 5 g PE/molCo. hr„ 

3Efc3B**#T. ft 200ml iMIfiiffiJE+inA 80ml ¥*.'*flE3iA 

ft$#Tflc»A 0.455ml 2.2M » MMAO 

ID 0.065g &}%nW 16 J9f«t#Mft^J A p[S-co-(C 33 H 41 N 3 FeCl 2 )]ft ¥ 

0. 48g, -f|^^^2.4X10 5 g PE/molFe.hro 

^IIS**#T.- ft 20(hnl«*&jSJIS+lPA 100ml. ffffiaA 
ft$ #Tft&inA 0.91ml mjg^J 2.2M W MMAO 
0 0275g ffj£$fc0>J 17 jftftl* ttflHWW A p[S-c0-(o-C 34 H 43 N 3 FeCl 2 )]&<J ¥ 

&, 3 fc. MICXfiTJt 24 *Bt, 

#*£«5.11g, <i4t»¥^ 2.56X10 6 g PE/molFe.hr. 
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